bouton terminals at evenly spaced intervals of w150-300 m (spacing in CA3c < CA3b < CA3a), resulting in a morphology very much akin to a string of pearls (Acsady et al., 1998). Structurally, each presynaptic MFB comprises a large complex terminal endowed with between 10 and 35 individual active zones (Chicurel and Harris, 1992 Terminal Na + channels also influenced the reliability and velocity of action potential propagation along the issue by recording from excised outside-out patches of membrane from MFBs, thus electrically isolating the fiber; however, these parameters were primarily controlled by axonal Na + channels. Next the authors exampresynaptic nerve terminal membrane from the axon. By using this methodology, the authors provide the first ined the impact of action potential amplification by MFB Na + channels on presynaptic Ca 2+ transients. By unequivocal evidence for isolated Na + currents in response to step depolarizations within a presynaptic using a gating model of bouton Ca 2+ channels developed in a previous study (Bischofberger et al., 2002) , 2000) , should contribute to efficient repolarizastudies indicated that presynaptic Na + channels were also essential for efficient charging of these MFB filotion and brief action potential duration within MFBs, it could also render the terminals refractory to invasion podial extensions. Although the small size of these structures excludes direct assay for the presence or of axonal action potentials at high firing frequencies. Fortunately, presynaptic Na + channels were demonabsence of presynaptic Na + channels, the modeling data revealed that incorporation of an active Na + curstrated to be further specialized, exhibiting a very rapid recovery from inactivation with a time constant of 4.7 rent in filipodia translated to a massive increase in Ca
2+
current that was even greater than that produced at ms and complete recovery observed within 10 ms (at
